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We Claim: 



1. A device comprising a substrate having a plurality of different molecular 
probes attached to a surface thep^f and an integrated indicator that exhibits a response 
5 when exposed to a conditioffio which the substrate may be exposed, 
J -""""'^ wherein each djfrerent molecular probe is selected to interact with a 

corresponding targ^and further wherein the indicator response is detectable after 
removing the^ndicator from the condition. 

10 2. The device ofclaimj^, \^ the indicator response to the condition is 

detectable for at least 1 minute aBerj^moving the indicator from the condition. 



!1 



15 



3. The device of clai^^2, wherein the indicator response to the condition is 
detectable for at least 1 h^iur after removing the substrate from the condition. 

4. The device^f^lajm^ wherein the indicator response to the condition is 
substantially permanently detectable. 

5. The device of cla im 1 , wherein the condition is an environmental condition 
that allows for target-probe inte^ction. 




6. The device ofxj^m 5, wherein the environmental condition is a predetermined 
temperature. 

25 7. The device of elaim_6, wherein the predetermined temperature is a maximum 

temperature. 



8. XKe device of claim 7, wherein the maximum temperature is about 60°C to 
about 90°f 
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9. The device of 5Jtrfm 6, wherein the predetermined temperature is a minimum 
temperature. 




device of claim 9, wherein the minimum temperature is about 35°C to 



about45°C 



1 1 . The device ofclaini 5, wherein the environmental condition is a 
predetermined water content. 
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10 12. The device of claim 5, wherein the environmental condition is a chemical 

concentration. 

13. The device ofchim 12, wherein the chemical concentration is a formamide 
concentration, 

15 

14. The devicejof claim 12, wherein the chemical concentration comprises a pH 
of about 5 to about 9. 

15. The device of'Claii}Ll2, wherein the chemical concentration is a salinity of 
20 about 0.01 molar to about 8 molar. 



16. The devfce-eflclain^ wherein the condition is the presence'of a chemical 
moiety that affects the target-probe interaction. 

25 17. The device-olclaim 16, wherein the chemical moiety hinders the target-probe 

interaction. 

18. The device of claim 16, wherein the chemical moiety enhances the target- 
probe interaction. 
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19. The device of claim 1, wherein the indicator respon^ is optically detectable. 

20. The device of claim 19, wherein the indicator r96ponse is fluorescently 
detectable. 



21. The device ofclaim 1, wherein the indicajor response is magnetically 
detectable. 



22. The device oXclaim 1, wherein the i/dicator response is electrically 
10 V detectable. 

3. The device o f claimj ^ wherein/the indicator response is machine detectable. 

24. The device of-claiir^l, whe^in the response occurs after 
ekposure of the indicator to the condition for at least a predetermined period. 

\ 25. The device of claim 1% wherein the predetermined period is about 1 minute 
to abqut 28 hours. 

20 26. The device of clai^ 25, wherein the predetermined period is about 5 to about 

10 hours. 
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27. The device ofyclaim 26, wherein the predetermined period is about 6 to about 



8 hours. 



28, The device of^daim 1, wherein the molecular probes are biomolecular. 



29. The device of claim 28, wherein the molecular probes are nucleotidic. 
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30. The device of claim 28, wherein the molecular probes are peptidic. 



Atty Dkt 7610-0040 
PATENT 



-35- 



31. The device of claim 28, wherein the molecular probes are oligomeric. 



32. The device of claim 28, wherein the molecular probes are polymeric. 



33. The device of claim 1, wherein the ^olecular probes are arranged in an array 
on the substrate surface. 
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34. The device ofelairtiS^, wherem the array comprises at least about 10 probes 
quare centimeter of substrate surface 



35. The device of^claii]i34^ wperein the array comprises at least about 50,000 
per square centimeter of substrate surface. 



36. The device 6f~clmmJip, wherein the array comprises at least about 200,000 
probes per square centimeter of /ubstrate surface. 
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37. The device ofjclami^, wherein the array comprises at least about 1,000,000 
probes per square centimete/s of substrate surface. 

38. The device o f/claim 1, w herein the substrate further contains machine- 
readable information. 

39. The devic^ ofcla im 38, wherein the substrate further comprises a medium on 
25 which information may be written. 



40. The device of claim 39, wherein the medium is selected to contain electronic 
information. 
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41. The device of claim 39 wherein the mediuA is noncoplanar with respect to 
the surface on which the^nolecufer probes are attached. 



42. The device of-claim41, wherein tire medium is writable from a surface that 
5 opposes the surface on which the molecula/probes are attached. 

43. The device of claim 1, wherein the substrate comprises a disk. 

44. The device of claim / wherein the substrate comprises a tape. 
45r)The device of cmim 1, wherein the substrate comprises a well plate. 

The deviceyof claim 1, wherein the substrate comprises a slide. 

15 / 47. The de/ice of claim 1, wherein the targets represent portions of a single 

moleci 

48. Tine devicejof claim 1, wherein the targets represent portions of single cell. 




20 4/. The device of claim 1, wherein the integrated indicator comprises nucleotidic 

materig 
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50. A device comprising a substrate having a plurality of molecular probes 
attached to a surface thereof and a plurality of different integrated indicators, each 
indicator selected to exhibit a respopse when exposed to one of a plurality of conditions 
to which the substrate may be exnosed, wherein the molecular probes are selected to 
interact with corresponding taraets, and further wherein the response is detectable after 
removing the indicator from the condition. 
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51. The device of-dainrSO, wherein the molecular probes are selected to interact 
with corresponding targets when exposed to at least one of the plurality of conditions. 

52. The device of-xlaini^U wherein the molecular probes are selected to interact 
5 with corresponding targets when exposed to all of the conditions. 

53. The device of claim 52, wherein the molecular probes are selected to interact 
with corresponding targets when exposed to all of the conditions simultaneously. 

10 54. A device comnrising a substrate having a plurality of nucleotidic molecular 

probes attached to a surface thereof and an integrated indicator that exhibits a response 
when exposed to a/(^ondition to which the substrate may be exposed, wherein the 

/ \ nu '^ucleotidic motecular probes are selected to interact with corresponding targets, and 
\ further wh^in the response is detectable after removing the indicator from the 

15 conditio 



^ 5^ Th^*<Ievice of claim 54, wherein the condition represents a hybridization 
lition b^een the probes and targets. 



20 56. A deviee comprising a substrate having a surface adapted for attachment to a 

\Q / plurality of mole(^lar moieties and an integrated indicator that exhibits a response when 
exposed to a ccmdition, wherein the response is detectable after removing the indicator 
from the condition. 

57. The device of^aim56, wherein the condition is suitable for attaching the 
lurality of molecular moieties to the substrate surface. 




58. The deviofe of cfeira-^^r^herein the condition is not suitable for attaching the 
^plurality of molecular moieties to the substrate surface. 
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59. An apparatus for attaching molecular moieties to the substrate surface of the 
device of claim 56, comprising: 

an indicator-response detector for detecting whether the indicator exhibits the 
response to the condition; and 

a means for attaching a plurality of molecular moieties to the surface of the 



substrate. 



laimJ9 



60. The apparatus of eld- 
indicator-response detector detects 



, wherein the attaching means is activated if the 
the response to the condition. 



61 . A method for attaching molecular moieties to a substrate surface, comprising 



attaching a plurality of molecular moieties to the substrate surface if the integrated 



indicator of the device of cl aim 56 



62. A method for attaehin 
attaching a plurality of njolecular 
indicator of the device 




; molecular moieties to a substrate surface, comprising 
iipieties to the substrate surface if the integrated 
does not exhibit a response to the condition. 



63. An apparatus for afesaymg 
substrate surface of the deviceof 
an applicator for applying 
an indicator-response 
claim 1 exhibits a response. 



exhibits a response to the condition. 



a sample using the molecular probes attached to 
laim 1, comprising: 
a sample to the molecular probes; and 
deteptor for detecting whether the indicator of the device of 



64. The apparatus ofjilairiL63, further comprising a interaction detector for 
detecting probe-target interactions, 



65. The apparatus of claim 



detector. 



J 



64, wherein the interaction detector is an optical 
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66. The apparatus of claim 65, wherein the interaction detector is a fluorescence 



detector. 



67. The apparatus of claiin64^wherein the interaction detector is a magnetic 
5 detector. 

68. The apparatus of elaim 64, wherein the interaction detector is a electric 
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detector. 

69. The apparatus of claiiiL64, w 
the indicator-response detector detects a 



herein the interaction detector is activated when 
response by the indicator. 



70. The apparatus of claim..^ \ /herein the interaction detector is deactivated 
when the indicator-response detector detects a response by the indicator. 

71. The apparatus of claini^, therein the indicator-response also serves as an 
interaction detector for detecting prah^ -target interactions. 



72. A method for assavmg a 

(a) exposing the device ofclaiiji 
with the molecular probes 

(b) detecting whether the indi 

(c) detecting for probe-target i 
the condition. 



ing a sajmple, comprising the steps of: 

1 to an assay condition by contacting the sample 
i lie substrate surface of the device; 
\ itor exhibits the response to the condition; and 
interactions if the indicator exhibits the response to 



73. The method of clairn72, \ /herein step (a) comprises placing the sample and 
the device in a controlled environmeri:. 
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74. The method of claim 73, wherein step (a) comprises heating the device while 
the sample is in contact therew^tb^' 1 
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75. The method of claim 73\ wherein step (a) comprises preventing the sample 
from evaporating. 

76. The method of claim72, further comprising, after step (a) and before step (c), 
(a*) removing excess sample from th^ device. 



77. The method of claim 72^ 
single reader. ^"^^ 

78. The method of ctakiiJ2 
whether the response occurred as in: 

79. The method of clai 
whether the probe-target inters 

80. A method for assaying a 




wherein steps (b) and (c) are carried out using a 



further comprising, after step (b), (b') recording 
brmation contained in the device. 



irther comprising, after step (c), (c') recording 
icurred as information contained in the device. 



sample, comprising the steps of: 



with the molecular probes attached to 
(b) detecting for probe-target 
response to the condition. 



(a) exposing the device-o££l£ im 1 to an assay condition by contacting the sample 



the substrate surface of the device; 
interactions if the indicator does not exhibit the 



